Summary of activities
Over the last four years, our research has been focused on the prediction of new molecular species. The initial aim of this project was to study on paper new nitrogen compounds that were stabilized by metal centers. We did not find any new attractive nitrogen species. However, the algorithms developed during this project are universal and allow us to study other interesting chemical systems like silicon-lithium clusters.
Particularly, we developed two new techniques, the first one is a new way to calculate a fukui function, the second one is a genetic algorithm to search for global minimum species.
This AFOSR project funded directly three publications in some of the most important 
2) Efficient Evaluation of Analytic Fukui Functions
An efficient method for the analytic evaluation of Fukui functions was proposed.
Working equations were derived and numerical results were used to validate the method on medium size set of molecules. In addition to the obvious advantages of analytic differentiation, the proposed method is efficient enough to be considered a practical alternative to the finite difference formulation used routinely. Particularly, 
3) Designing a three-dimensional molecular star
We have explored in detail the potential energy surfaces of the Si 5 Li n 5-n (n = 5-7)
systems. We found that it is feasible to design three-dimensional star-like silicon structures using the appropriate ligands. The global minimum structure for Si 5 Li 7 + has a perfect seven-peak star-like structure. These compounds comprise, essentially, 
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